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(54) AUTOMATIC SETTING OF CONTROL LOOP GAIN 
(57) Abstract: 

PROBLEM TO BE SOLVED: To quickly perform reliable setting 
and/or tuning by allowing a control loop to calculate gain 
change quantity to be executed from the measurement value of 
the existing gain that is measured while a tuning signal is 
inputted. 

SOLUTION: In a control loop provided with a control 
amplifier CT and a controlled system RS, gain is 
automatically set with only one method step by using a gain 
setting means GA at the same time with when a tuning signal 
(d) is inputted to the control loop by using a tuning signal 
generating device G or after the signal is inputted. The 
input of the signal (d) is performed between an output of a 
controlled signal RS and an input of the amplifier CT. That 
is, a controlled variable (x) is supplied and the signal (d) 
is inputted to an addition point to which its output gives 
control difference xd. And, the existing gain coefficient is 
measured by using the means GA and the change quantity of 
gain to be executed is calculated. Next, the gain of the 
control loop is automatically set by using the value. 
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Sftft. &wt\ SM<3B^&*!^ftJ:Mff£0 
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7frb®bi\z>m^x'h>) . «ra*>y-r 
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h\,z\t. #m>u-r<oyA >iz. n&nw yvmtx 
b-fmomsfkih. Ltzw^x. mmv-myA 
><?>umMt\^<wffiiXTv7<r>*.*mLxmsi. 
atii. y4>iz®5tti>tzibizmiz-t*zmmji>- 
y<oyj ><v^w<muzcox\ mi tttmtoiw 
ymzw&tz z b tx-^ h . ztuamtz, nw«m 
mmoyA xommmmnTmrn-bitzmz 
*nwc**. m$mmmm\t. i®<?>w%bte>mz 
«<wwcj:-5T3iw>4>*i*. mmm&mimb* 
tit. zozbttmm<fr%*)-&mx'f>z>zbzmmi- 
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Lxmztizmm^d *Mjz*miz-&#>&z 1 1 »r 
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b. mmm^m^tiiz^ms-thfzMzim^ 

al-^A CTt «ffiSD E T<0S^<0±ftl^gJt^ 

rtfc. wwjv-7 • f<7*-fti.wim&iizmtxm% 
zhnbisfcfx&x'hb. z<ozbii. mmm^dff) 
rt7*-fitmax'3>z>tf. ut*?mmftmLdcr>y<t 
>*mwHZJRtbZZbi>. hz>wtmicrMb*%-tz 
bi>x-$%^zbznm-&. *tuzi>fri)>i>k-r. m 
trn^b ix®mztn>wiffli^dt:mfczmtz-kthz> 
b. i m-mxr 7 Tx-yj > * mmizis&?z z 
bmmiztch. z <Dm<ommB?>wi.m $: a 3 ic^ 
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04t=Srf. 04tC^UcJ:dt, H«fi#dti, jl» 

mm d izgmssa < rn^tr ) zmtzGh-tti z t 

JiHRtc0tc^«)J:p(c3!tl?$ai.. E4lcjnUd05£ 

imm&izm-hmmiz^txoiz. mmixaxx/ 

9Mx d (om^littit'ti. -f B P F l . 
B P F 2 IZtUX. htli . #tS7 ^^BPFh BPF 
2tt*ti-Wl. Z^SSQK Q2(C««$il. Z«5 
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SROTaWKIi^ ffi«7^P^LPFl. LPF2#8 

man*, mwtmactm&ti. ®iv-r<r>m 

^87-f/k?BPFl. BPF2#<£ffl3fl4. ~fm 
L. *^aK«<«4M»4W4««7-f^LPFl. 

l p f 2\izm&mm.<w-*i*MfB& h . ff i <m 
my < ji>? LP f i a^oaiTjfi-f a i axxf^,2<m. 

«7 < *9 L P F 2 *^«aj^ffl#A 2 ^D7D 

mc?bicox\ hrk. y^omidBttzitodB 
fflUT. mwv-ynmwn ytz. $ij»«x<D*ig 

fclllHlxdO«|^lB^R|b6«*tfe*i*«)T. -TO 

-r«y-f >-* mmzwfex-% &zt «r»w* . r 

JTf^y^ffi. *fc(iMttftx*)£fffcMfll£xd 
<9S6OiS*»4>ft4>ft4K#«0$M ^tt*$K>*£ t*» 

[0013] JJW)«IIJ*#«cA*i. My lb tig 

«IMftxa^fctmxdafHH«)ili<C. £<0« 

[0014] «m*-7W<f vcotijD^Ktt^fi-c* 
4%&, ffiffl3*i4RMi#du, »p-7W-f y« 

*e*«i&ti#o - d B&b^rzmmmnmm 

BPF2t. £KKJStTfiM7 4^LPPl. LP 
F2*£OWi»(C«tT*JOT**?*4. fcWC. 
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8wwy«wii«MLt. y-f ytmiznth 
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bm»ai, A2*»»«$*i4. Ltztfi^x. mm 
aiSDETti^T^-x^iisKfflfixt. nmiwi 

CTO±8HBT«4^4««lxdJ4]Wt. 
¥«GAfcttiftS*i4. *M JdftlfRGABfflC 

^4RBffl*d*W**-7T:AAS*u PKtctm 
ftxO&fiW3g£3*i4 fcftK. SUSPUxdcojgS^ai 

fc£*Tf4 4 . 

[ 0 0 1 6 ] B6& HNA94y£3«Ga0l*tt&St 

*WW94*C 1 sWatSfut h 'J^TSrfi|i.4T 

7/i^7!M*C20J^IWclfttt3*u m2«0-?;H- 
r94*C20ffi*tt;MWAifc«»8*i, SflSSA 
l Jilfi l <0v/H-75 4 *c 1 *»£><0iiJ7J«#i£t?JR 
4. #-com2c7)SlI»SA2<?)-*<0A7J<i»l^l)n» 

»Ai<Daj*fcS8Ks^ m2ojm»«A2oas*i4ffi 

20UyX^R20A*C««$tl4. %29>WJX9 
R2«, m 3 COV/l^f- 7*7^^0 3(Z«gESiTJtmi<0 
ajTJJrWL, %2<r)Vi?x9<rM2<n$ti)\t%Z<r>\,\/ 
7.^R3tc^«$ix4. m 3 co 1^ ^ ^ R 3 cotUTJJiv 
;Wf-T7-< J f'C4fcft«$ix, T^f-T5'f^C4fOa5 
*(i^3OjDS^A3<0-*i0A*tC«R$*i4. iix 
tC^LT, J0HIA3O«»OA*fcl4. r«S*X2 
£tfLTS3cOV/W-7-5^C SOttiTJ* 5 ^?^ 

4. inSS a 3 otfiTJ «iJn©S a 2 <r>—n<r>x-h izim 

ln»»A2k*2<0Uy^R2«aa«WWL 

msw/w-yyjwz&mztiz. m5cov;H- 
(i. -7;^r5'f^<o>''?7^-^?:i6^f4c:fct:J:o 
^TT4. 

[00 1 7] ttfflS*i*flW7-f^*»IF4L<tt % H 
7 fcj^ L/c^JiT-fc 0 , -f ;l/^c0A* EBPFi 1 
^ 4 <T> V i?X 9 R 4 43 «k 1^* 6 <T> 5 -f -V C 6 HZ 

muzixh. m6<o-7;H-r5-f-\'C6<oai*^4co 

(Ov;H-T7'f-V<oai73{=S^5a. m70v;H-7*7 
-f-Vtt»4»W^*R4ft:«l**L*. SUOJOSSS 

3H»A5<0-*«A*fc«»**l*. m502ll«:SgA5 
(OtHtHt. ««7-{^oaaABPFtJEWW*4:* 
ffi 5 coin&S A 5 £7) A7J tut ^ 9 (T)-?)V& 
7"j4*C 9b%*><T)V\>X?R5b T&f&ZhX: 7 ^ 
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- ha* 7 ?mcr>8m&zmtf&h . 

[0018] rx:J7M£#7 ^^^<OfilJi«r08fc^ 
t. ffi*S7^^<0A^ETPF{4^1 0<5Dv;H-77 
>f 1 OTftMtSJu mi 0*WW94*C 1 0 

7*7 4 *C 1 1 £tf LTSdSSA 6 <0m 2 <0A^3 1 7 -f 
-.FX**«i. £6<92nig&oatfjtemi 2<0v;l/f- 
794 irC 1 2£tfLTffiJg7-</kJ'OaJ:7jATPF$- 

m-*-*. ««7 4 waxvimy < w<rmnm 

[0019] 09*>*>0 1 3 (i, SHMHHRft&ic-tfi 

^S<B/I^^7 7^^. 
[00 20] 09Ji. l^i)Ht-§-dfcLTteffl$*U if* 
L<tt, H;P-7-«^>'^ie«fiift||*'0-dB«i: 

[0021] HI OZMiUfhfrhXiUZ. 09tC^L 

tzmmm^ d «oisiit!«ti/fiffift ti$ij$w^7c9fiMg£ 

mmzgvzftmm^dis., mmanxtizumvm 
x dt^mm^ dnmmtzmrt&tntoiz&i&y < 

mi nzmLtzm^m.mi. mmm^ 
dtznixisyhztii. awe. -rx-tz-mizte->x 
v^si ltzjKLizmwzmzti. ttuzx^x. m 

1 2fc^Ur<k-3fc:. Z3mm<7)iiil)X\ fftlzmtL 

x\ mi nz7jiitcm*t<Dj$mi<7)2fe<r)mmL$:3i-t 

[ 0 0 2 3 ] 0 1 2te*UiflWtf>«*7 4 ©J 
Mx t MffHx d OimtttJS-fl. 0 1 3 lc* 
Lfc«WI**£j<W4. c\o£oiz%fS.Ztit:®wm 

mti^dcowwiu-romtfcoyj yt»jw*. us* 

[0024] *JWKi« J:tfM«MM»** 

mixMW>u-T<om?<of4 ytfmtzztvtz* jjeic 
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[01 ] y-f >«ittR£(w«tmBrcft«. 
[02] nm^mfczm-thy-oo&wiis&izm 
thmmx*>h. 

[03 ] nwp-rtt^wttftffl-r*^ ymwrn. 
mzmthmmx-bh. 

[04 ] a&MttftfOTtflWBT'&t.- 

[05 ] mm^&£.m?>nmm<oim®x'i> 

(06 ] ##fi#£j£i£g<07o -/ ?0T'J>4 . 

[07]««7^^<O7'n-/^0T , fc4. 

[08] ff*7 4 A^OTa 

[09] MMilftOSII/lffll?'? 7T**> 4 . 

[010] s*^b3*ifctm**tr9i&Araas 
[0ii] ^«7 4nrfv>r*irtiti. nh£t>2ti 

[0i2] ^j*7 4 )v* v ymxvummzirtit: 
mmm.(rywm/^yyyx'h h . 
[013] w*7 4 zmm. &&y4jv 
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